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REPLY  TO 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02254 


mar  0  6  1981 

Honorable  Richard  A.  Snelllng 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelllng: 

Inclosed  Is  a  copy  of  the  Vondell  Reservoir  Dam  (VT*00160)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non*Federal  Dams.  This  report  Is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is  In¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recomnendatlons  described  In  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  theou  This 
follow-up  action  Is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Woodstock  Aqueduct  Company,  Woodstock,  Vermont  05091. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act*  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooperation  In  carrying  out  this  program. 

Slnceuljk  f 

C.  E.  EDGAf,  III 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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BRIEF  ASSESSMENT 
PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00160 

VONDELL  RESERVOIR  DAM 
WOODSTOCK 

WINDSOR  COUNTY,  VERMONT 
VONDELL  BROOK 
AUGUST  5,  1980 


The  dam,  constructed  in  1962,  is  a  zoned  earthfill  embankment  structure 
approximately  580  feet  long  and  33  feet  in  height.  The  upstream  slope  is 
inclined  at  3  horizontal  to  1  vertical,  the  downstream  slope  at  2  horizontal 
to  1  vertical.  A  7  foot  long  reinforced  concrete  overflow  service  spillway 
exists  near  the  left  end  of  the  dam,  and  an  emergency  earthen  overflow 
spillway  with  a  crest  approximately  60  feet  long  is  cut  into  the  left  abut¬ 
ment.  Two  valved  low  level  outlets,  4  inches,  and  8  inches  in  diameter 
penetrate  the  dam  at  its  approximate  center  and  are  reported  to  be  operable. 

The  dam  impounds  the  headwaters  of  a  watercourse  locally  called  Vondell 
Brook,  which  flows  in  a  southerly  direction  about  4600  feet  to  Cox  District 
Reservoir.  The  outlet  from  the  Cox  Reservoir  flows  southeasterly  about  8600 
feet  to  its  confluence  with  the  Ottauquechee  River.  Vondell  Dam  was 
constructed  and  is  used  for  emergency  water  supply.  The  impoundment  is  1200 
feet  in  length  with  a  surface  area  of  7.4  acres.  Normal  storage  capacity  is 
73  acre-ft. 

Based  upon  the  visual  inspection  and  the  review  of  available  data 
regarding  this  facility,  the  dam  is  considered  to  be  in  FAIR  condition.  No 
evidence  of  structural  instability  was  observed.  Some  spalling  and  cracking 
of  the  concrete  service  spillway  was  noted,  some  ruts  from  mowing  activity 
were  apparent  on  the  side  slopes,  and  a  shallow  trench  intended  to  discourage 
vehicular  trespassing  has  been  dug  along  a  portion  of  the  downstream  toe. 

In  accordance  with  Corps  of  Engineers  Guidelines  and  the  size  (SMALL)  and 
hazard  (SIGNIFICANT)  classification  of  the  dam,  the  Test  Flood  selected  was 
equivalent  to  the  100-year  recurrence  flood.  Peak  inflow  to  the  impoundment 
is  385  cfs;  routed  peak  outflow  from  the  dam  is  320  cfs  with  the  water 
elevation  2.3  feet  below  the  top  of  dam.  The  spillway  capacity  is  1400  cfs 
or  about  438  percent  of  the  routed  Test  Flood  outflow. 


It  is  recommended  that  the  owner  retain  a  qualified  registered  engineer  to 
investigate  the  causes  of  the  concrete  cracking  of  the  inlet  structure  and  to 
design  corrective  measures;  to  design  a  means  to  eliminate  the  pressure  con¬ 
duit  through  the  dam  core;  to  supervise  tree  removal  and  backfill  operations 
and  to  perform  inspections  of  the  emergency  spillway.  This  and  remedial 
measures  which  are  discussed  in  Section  7  should  be  instituted  within  one  year 
of  the  owner's  receipt  of  this  report. 


This  Phase  1  Inspection  Report  on  Vondell  Reservoir  Dam  (VT-00160) 
has  been  reviewed  by  the  undersigned  Review  Board  members  •  In  our 
opinion,  the  reported  findings »  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval* 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNET  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOS^  W.  FINEGAnC  CHAIRMAN 
Wat Control  Bran^hsJ^ 
Engineering  Division 


APPROVAL  RECOMMENDED: 

/i. 

JOE  B.  FRYAR 

Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^.  The  purpose  of  a  Phase  I  Investigation  is  to 
i<ientify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  "Structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
In  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spill 
way  Test  flood  is  based  on  the  estimated  “Probable  Maximum  Flood**  for  the  re¬ 
gion  (greatest  reasonably  possible  storm  runoff**),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessaril 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  Items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the  pro 
ject  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 


The  project  is  basically  a  low  surcharge-high  spillage  earthfill  dam,  origi¬ 
nally  constructed  and  currently  used  to  impound  water  for  municipal  water 
supply  purposes. 

The  tributary  watershed  consists  of  0.65  square  miles  of  undeveloped 
terrain,  virtually  100%  wooded  and  containing  no  significant  storage  other 
than  Vondell  Reservoir.  Vondell  Reservoir  has  a  surface  area  of  7.4  acres 
constituting  less  than  2%  of  the  total  drainage  area.  With  i^GVD  elevations 
ranging  from  1,140  feet  to  over  1,600  feet  and  an  average  slope  of  nearly  11%, 
the  watershed  is  considered  mountainous. 

Vondell  Reservoir  Uam  is  an  earth  embankment  equipped  with  a  7  foot  long 
overflow  service  spillway  and  a  60  foot  long  emergency  spillway  crest  2  feet 
higher.  Total  spillway  discharge  capacity  is  about  438%  of  the  routed  Test 
Flood  outflow. 

5.2  DESIGN  DATA 


No  design  data  are  known  to  exist  for  this  project. 

5.3  EXPERIENCE  DATA 


The  maximum  known  flood  at  the  dam  site  reportedly  occurred  June  30,  1973. 
No  specific  information  concerning  this  occurrence  was  located.  No  informa¬ 
tion  on  serious  problem  situations  arising  at  the  dam  were  found,  and  it  does 
not  appear  the  dam  has  been  overtopped. 

5.4  TEST  FLOOD  ANALYSIS 


The  "Recommended  Guidelines  for  Safety  Inspection  of  Dams"  presents  a  test 
flood  range  for  significant  hazard  small  size  dams  of  the  100  year  frequency 
to  one-half  the  Probable  Maximum  Flood  (PMF).  Selection  of  the  test  flood  to 
be  utilized  in  the  analysis  of  a  particular  dam  is  dependent  upon  the  prox¬ 
imity  of  the  dam  to  the  upper  or  lower  limits  of  its  size  category.  Because 
the  dam  is  near  the  lower  limits  of  its  size  category,  the  test  flood  selected 
is  equivalent  to  the  100  year  frequency  flood.  The  magnitude  of  this  flood 
was  estimated  utilizing  Weather  Bureau  projections  of  the  ratio  of  the  100 
year  frequency  precipitation  to  the  probable  maximum  precipitation  as  pre¬ 
sented  in  U.S.  Department  of  Commerce  T.P.  #40  and  applying  that  ratio  to  the 
PMF.  The  tributary  wastershed  consists  of  0.65  square  miles  of  steep  undeve¬ 
loped  terrain,  virtually  100%  wooded.  Extrapolating  from  the  curve  for 
"mountainous"  watersheds  contained  in  the  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharge",  dated  March,  1978,  peak  inflow  to  Vondell 
Reservoir  is  385  cfs.  Routed  Test  Flood  outflow,  with  the  pool  initially  at 
normal  level  (el.  102.5  assumed  datum)  is  320  cfs  with  the  service  spillway 
overtopped  3.2  feet  or  2.3  feet  below  the  top  of  the  dam.  Based  upon 
hydraulics  computations,  the  combined  capacity  of  the  spillways  is  1400  cfs, 
which  is  approximately  438%  of  the  routed  Test  Flood  outflow  at  the  top  of  the 
dam. 
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SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES 


a.  General  -  No  formal  operating  procedure,  as  such,  is  known  to  exist. 
Vondel 1  Reservoir  impounds  supplementary  water  for  Cox  Reservoir  downstream. 
There  is  no  pipe  connection  between  the  two.  If  water  is  needed  in  Cox 
Reservoir,  either  the  4  inch  or  8  inch  outlet  valves  of  Vondel 1  are  opened  and 
water  flows  down  the  streambed  to  Cox  Reservoir. 

b.  Warning  System  -  No  warning  system  is  known  to  exist. 

4.2  MAINTENANCE  PROCEDURES 


a.  General  -  As  far  as  could  be  determined,  the  dam  receives  no  regular 
maintenance.  It  is  presumed  that  the  cutting  of  the  vegetative  cover  is  on  an 
irregular  basis. 

b.  Operating  Facilities  -  No  formal  plan  for  the  maintenance  of 
operating  facilities  was  disclosed. 

4.3  EVALUATION 


The  operation  and  maintenance  procedures  at  this  dam  are  inadequate  to 
ensure  that  all  problems  encountered  can  be  remedied  within  a  reasonable 
period  of  time.  The  owner  should  establish  a  written  operation  and  main¬ 
tenance  procedure  as  well  as  a  downstream  warning  system  to  follow  in  the 
event  of  an  emergency  at  the  dam. 
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Erosion  could  occur  along  the  ruts  on  the  slopes  and  crest  of  the  dam  and 
the  right  wing  wall  of  the  emergency  spillway  curing  surface  runoff. 

If  the  small  trees  and  bushes  along  the  right  training  wall  of  the 
emergency  spillway  are  allowed  to  remain  the  resulting  root  systems  could 
create  seepage  paths  which  could  lead  to  internal  erosion  of  the  dam. 

The  bushes  and  trees  growing  in  and  overhanging  the  spillway  and  outlet 
channels  could  restrict  the  flow  of  water  discharged  into  the  channels. 

Continued  cracking  and  spalling  of  the  concrete  of  the  inlet  structure 
could  endanger  its  stability. 

The  4  inch  and  8  inch  diameter  outlet  pipes  are  uncontrolled  pressure  con¬ 
duits  under  the  center  of  the  dam.  The  overflow  spillway  is  potentially  sub¬ 
ject  to  erosion  because  of  its  curvature  and  steep  slope. 
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A  6  inch  diameter  corrugated  metal  pipe  exits  at  the  downstream  toe  of  the 
dam  at  about  Sta  3+30.  The  pipe,  shown  in  Photo  9,  is  apparently  the  outlet 
pipe  from  the  downstream  toe  drain  in  the  dam. 

A  trench  had  been  excavated  prior  to  the  time  of  inspection  at  the  down¬ 
stream  toe  of  the  dam  between  about  Sta  4+20  and  Sta  5+30,  Photo  10.  The  pur¬ 
pose  of  this  trench,  as  determined  from  the  owner,  was  to  discourage  vehicular 
trespass  on  the  dam  face.  The  trench  was  about  4  feet  wide  and  3  feet  deep. 

As  shown  in  Photo  10,  water  was  observed  seeping  into  the  trench  at  about  Sta 
5+30.  The  soil  in  the  bottom  of  the  trench  was  soft  and  wet. 

c.  Appurtenant  Structures 

Emergency  Spillway 

A  grass-covered  emergency  spillway  is  located  in  the  left  abutment  to  the 
left  of  the  service  spillway  inlet.  The  inlet  to  the  emergency  spillway  is 
shown  in  Photo  11.  The  embankment  forms  the  right  training  wall  and  the  left 
abutment  forms  the  left  training  wall  for  the  spillway.  As  shown  in  Photo  11 
the  right  training  wall,  which  is  part  of  the  embankment,  is  covered  with 
bushes  and  small  trees.  Ruts  due  to  vehicular  traffic  were  observed  on  the 
right  slope  of  the  training  wall,  as  seen  in  Photo  11. 

d.  Reservoir  Area  -  There  are  no  indications  of  instability  along  the 
banks  of  the  reservoir  in  the  vicinity  of  the  dam. 

e.  Downstream  Channel  -  There  are  two  downstream  channels,  one  downstream 
from  the  emergency  spillway  and  the  other  downstream  from  the  outlet  pipes. 

The  two  downstream  channels  are  referred  to  as  the  spillway  channel  and  the 
outlet  channel,  respectively,  in  the  following  sections.  The  two  channels 
join  about  100  feet  downstream  of  the  dam. 

The  floor  of  the  spillway  channel  is  grass-covered  as  shown  in  Photo  11. 
Bushes  and  trees  are  growing  in  the  channel  at  its  end,  where  it  joins  the 
outlet  channel. 

The  floor  of  the  outlet  channel  is  covered  with  boulders.  Grass  is 
growing  over  the  outlet  pipes,  and  bushes  and  trees  are  overhanging  the  chan¬ 
nel  as  shown  in  Photo  8. 

3.2  EVALUATION 

On  the  basis  of  the  results  of  the  visual  inspection,  Vondell  Reservoir 
dam  is  judged  to  be  in  fair  condition. 

The  trench  excavated  at  the  downstream  toe  of  the  dam,  if  allowed  to 
remain  open,  could  result  in  seepage  conditions  which  could  lead  to  internal 
erosion  of  the  dam. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  At  the  time  of  inspection  on  August  5,  1980,  the  water 
level  in  Vondell  Reservoir,  impounded  by  the  dam,  was  one  inch  over  the 
spillway.  The  weather  was  hot  and  humid.  The  general  condition  of  this  dam 
is  fair. 


b.  Dam  -  The  dam  consists  of  an  earth  embankment  with  approximately 
2  horizontal  to  1  vertical  downstream  and  3  horizontal  to  1  vertical  upstream 
slopes.  A  vegetated  emergency  spillway  is  located  on  the  left  abutment  imme¬ 
diately  adjacent  to  the  dam. 

Upstream  Slope 

The  upstream  slope  of  the  dam  is  grass-covered  as  shown  in -Photo  1.  No 
riprap  was  observed  on  the  slope.  Minor  erosion  was  observed  on  the  upstream 
slope  at  the  reservoir  elevation. 

The  inlet  structure  for  the  service  spillway,  shown  in  Photo  2,  is  located 
on  the  upstream  slope  of  the  dam  at  the  left  end  of  the  dam.  Some  cracking 
and  spalling  of  the  concrete  has  occurred  as  shown  in  Photo  3.  Adjacent  to 
the  left  side  of  the  inlet  structure  there  is  a  small  depression  in  the  back¬ 
fill  as  shown  in  Photo  4. 

Crest 


The  crest  of  the  dam  is  about  12  feet  wide  and  covered  with  grass  which 
has  been  recently  mowed.  Photo  5.  Ruts  due  apparently  to  the  mowing  equipment 
or  other  vehicular  traffic,  were  observed  on  the  crest. 

Downstream  Slope 


The  downstream  slope  is  grass-covered  as  shown  in  Photo  6.  The  grass  had 
been  recently  mowed.  Ruts,  due  apparently  to  the  mowing  equipment,  were 
observed  on  the  downstream  slope.  No  evidence  of  seepage,  sloughing  or  ero¬ 
sion  was  visible. 

A  valve  chamber  is  located  on  the  downstream  slope  at  about  Sta  3+10  as 
shown  in  Photo  6.  (The  station  numbers  referred  to  in  the  following  sections 
were  obtained  from  Gratiot  Engineering  Co.  Drawing  No.  5-137, D-3,  titled 
"General  Arrangement"  and  dated  April  6,  1962.)  The  valve  chamber  contains  the 
controls  for  a  4  inch  diameter  outlet  pipe  and  8  inch  diameter  outlet  pipe 
which  pass  through  the  dam  and  exit  at  the  downstream  toe  of  the  dam  at  about 
Sta  3+00  where  they  discharge  into  an  outlet  channel.  Photo  7. 

The  54  inch  diameter  service  spillway  outlet  pipe  discharges  into  the 
outlet  channel  at  the  downstream  toe  of  the  dam  at  about  Sta  2+90  as  shown  in 
Photo  8. 
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SECTION  2:  ENGINEERING  DATA 

2.1  DESIGN 


a.  Available  Data  -  Available  data  consists  of  five  sheets  by  the 
Gratiot  Engineering  Company,  Woodstock,  Vermont;  Vondell  Reservoir  General 
Arrangement  Drawing  D-3;  Stripped  Foundation  Plan  and  Sections  Drawing  D-4; 
Outlet  Works  Details  Drawing  D-5;  Service  Spillway  Details  Drawing  D-6  and 
Miscellaneous  Details  Drawing  D-7.  All  sheets  are  dated  April,  1962. 

b.  Design  Features  -  The  drawings,  computations  and  inspection  reports 
indicate  the  design  features  stated  in  Section  1. 

c.  Design  Data  -  Design  data  consists  of  information  on  the  drawings  by 
the  Gratiot  Engineering  Company,  as  listed  in  "Available  Data". 

2.2  CONSTRUCTION 


a.  Available  Data  -  Information  as  contained  in  any  plans,  drawings,  or 
specifications  previously  listed  in  "Design  Data"  or  Appendix  B. 

b.  Construction  Considerations  -  Correspondence  in  the  files  of  the 
Vermont  Water  Resources  Board  indicates  that  during  construction  of  the  dam, 
a  slab  footing  under  the  service  spillway  inlet  was  made  necessary  by  the 
failure  to  encounter  ledge  as  expected.  The  length  of  the  spillway  pipe  was 
reduced  from  208  feet  to  192  feet. 

2.3  OPERATION 


Pond  level  readings  are  not  taken  on  any  regular  schedule.  No  formal 
operation  procedures  are  known  to  exist. 

2.4  EVALUATION 


a.  Availability  -  Existing  data  was  provided  by  the  State  of  Vermont 
Agency  of  Environmental  Conservation. 

b.  Adequacy  -  Detailed  hydrologic/hydraulic  data  were  not  available. 
Design  data  and  field  measurements  were  utilized  in  conjunction  with  New 
England  Division  -  Army  Corps  of  Engineers  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges"  to  perform  the  computations  of  outflow 
capacity. 

The  detailed  engineering  data  required  to  perform  an  in-depth  stability 
analysis  of  the  dam  was  not  available.  The  final  assessment  of  the  dam, 
therefore,  must  be  based  primarily  on  visual  inspection,  performance  history, 
and  spillway  capacity  computations. 

c.  Validity  -  A  comparison  of  records,  data,  and  visual  observations 
reveals  no  significant  discrepancies,  other  than  those  noted  above,  between 
design  and  as-built  dimensions. 
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6.  Downstream  channel: 

7.  General: 

j.  Regulating  Outlets 

1.  Invert: 

2.  Size: 

3.  Description: 

4.  Control  mechanism: 

5.  Other: 


Emergency 

Original  Earthen  Channel 

streambed  to  streambed 

N/A  N/A 


80 

1  -  8"  dia., 

1  -  4"  dia. 

2  C. I .  low 
level  drains 

Manually  operated 
gate  valves 

N/A 
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Reservoir  Surface 

1. 

Normal  pool: 

7.4  acres 

2. 

Flood  control  pool: 

N/A 

3. 

Spillway  crest: 

7.4  acres 

4. 

Test  flood  pool: 

8.5  acres 

5. 

Top  of  dam: 

9  acres 

Dam 

1. 

Type: 

Zoned  Earthfill 

2. 

Length: 

580±  ft 

3. 

Height: 

33±  ft 

4. 

Top  Width: 

12  ft 

5. 

Side  Slopes: 

3H  to  IV  Upstream 

2H  to  IV  Downstream 

6. 

Zoning: 

Shell,  Core, 
and  Drain 

7. 

Impervious  Core: 

to  el.  108 

8. 

Cutoff: 

Trench 

9. 

Grout  Curtain: 

N/A 

10. 

Other: 

N/A 

Diversion  and  Regulating  Tunnel 

Spillway 

Service 

Emergency 

1. 

Type: 

Concrete 

Overflow 

Earthen 

2. 

Length  of  weir: 

7  ft 

60  ft 

3. 

Crest  el. 

102.5 

104.5 

4. 

Gates: 

N/A 

N/A 

5. 

Upstream  channel: 

N/A 

N/A 
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8. 

Total  project  discharge  at 
top  of  dam  el.  108: 

1410  cfs 

9. 

Total  project  discharge  at 
test  flood  el.  105.7: 

330  cfs 

Elevation  (Feet,  assumed  datum) 

(Elevation  102.5  assumed  datum  is  between  elevation 
1,140  feet  NGVO) 

1,130  feet  and 

1. 

Streambed  at  toe  of  dam: 

75 

2. 

Bottom  of  cutoff: 

68+ 

3. 

Maximum  tailwater: 

N/A 

4. 

Recreation  pool: 

102.5 

5. 

Full  flood  control  pool: 

N/A 

6. 

Spillway  crest  (Ungated): 

102.5 

7. 

Design  surcharge  (original  design): 

105.1+ 

8. 

Top  of  dam: 

108 

9. 

Test  flood  surcharge: 

105.7 

Reservoir 

1. 

Length  of  normal  pool : 

1200+  ft 

2. 

Length  of  flood  control  pool: 

1200+  ft 

3. 

Length  of  spillway  crest  pool: 

1200+  ft 

4. 

Length  of  pool  at  top  of  dam: 

120()+  ft 

5. 

Length  of  test  flood  pool: 

1200+  ft 

Storage 

1. 

Normal  pool: 

73  acre-ft 

2. 

Flood  control  pool: 

N/A 

3. 

Spillway  crest  pool: 

73  acre-ft 

4. 

Top  of  dam: 

114  acre-ft 

5. 

Test  flood  pool: 

92  acre-ft 

1-4 


9* 


Purpose  of  Dam  -  Municipal  water  storage. 


h.  Design  and  Construction  History  -  The  following  information  is 
believed  to  be  accurate,  based  upon  plans  and  correspondence  available  and 
from  conversations  with  persons  familiar  with  the  history  of  the  dam.  The  dam 
was  designed  for  the  present  owner  in  1962  by  the  Gratiot  Engineering  Company, 
Woodstock,  Vermont.  A  public  hearing,  as  required  by  the  state,  was  held 
April  10,  1962,  and  a  Hearing  Order  issued  June  1,  1962,  allowing  the  project 
to  proceed  to  construction.  Construction  was  completed  in  1963.  No  unusual 
construction  problems  or  conditions  are  known  to  have  been  encountered. 

i.  Normal  Operational  Procedures  -  The  low  level  outlets  are  normally 
closed  and  water  is  allowed  to  spill  over  the  service  spillway.  Under 
drought  conditions,  or  in  the  event  of  problems  with  the  gravel-packed  well 
water  supply,  the  low  level  outlets  may  be  opened  and  the  reservoir  content 
allowed  to  flow  into  the  downstream  Cox  Reservoir.  Thus,  no  operational  pro¬ 
cedures  exist  other  than  regular  checking. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  0.65  square  miles  of  moderately  steep,  undeveloped 
terrain  which  is  virtually  100%  wooded. 

b.  Discharge  at  Dam  Site  -  Discharge  is  from  a  reinforced  concrete 
overflow  service  spillway  and  from  an  earthen  overflow  emergency  spillway  at 
higher  flows.  Elevations  are  in  feet  and  are  referenced  to  an  assumed  oatum 
as  shown  on  the  design  drawings.  (Normal  pool  elevation  102.5  is  approximate 
elevation  1,130  -  1,140  feet  NGVD). 


1. 

Outlet  Works  (conduits)  capacity  at 
top  of  dam  el.  108: 

4" 

8" 

Two  cast  iron  low  level  drains, 

4"  and  8"  @  invert  el.  80 
(normally  closed): 

1  cfs 

9  cfs 

2. 

Maximum  known  flood  at  dam  site: 

N/A 

N/A 

Service 

Emergency 

3. 

Ungated  spillway  capacity  at 
top  of  dam  el.  108: 

300  cfs 

1,100  cfs 

4. 

Ungated  spillway  capacity  at 
test  flood  el.  105.7: 

130  cfs 

190  cfs 

5. 

Gated  spillway  capacity  at 
normal  pool  el.  102.5: 

N/A 

N/A 

6. 

Gated  spillway  capacity  at  test 
flood  el.  105.7: 

N/A 

N/A 

7. 

Total  spillway  capacity  at 
test  flood  el.  105.7: 

130  cfs 

190  cfs 
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The  earthen  emergency  spillway  has  a  crest  elevation  of  about  104.5  and  a 
crest  length  of  about  60  feet.  The  spillway  has  side  slopes  of  3  horizontal 
to  1  vertical,  and  curves  to  intersect  the  original  brook  bed  some  100  feet 
from  the  dam  toe. 

Two  valved  low  level  outlets,  4  inches  and  8  inches  in  diameter  penetrate 
the  dam  at  its  approximate  center  with  the  upstream  inverts  at  about  elevation 
80.  Valve  boxes  for  these  are  on  the  downstream  slope. 

Elevations  are  referenced  to  an  assumed  datum  as  shown  on  the  design 
drawings  for  the  dam.  (  Normal  pool  elevation  102.5  is  approximate  elevation 
1,130  -  1,140  feet  NGVD). 

No  instrumentation  exists  at  this  dam. 

c.  Size  Classification  -  SMALL  -  The  dam  impounds  114  acre-feet  of  water 
with  the  pond  level  at  the  top  of  the  dam,  which  at  elevation  108  (assumed 
datum)  is  33  feet  above  the  original  streambed.  With  storage  between  50  acre- 
feet  and  1000  acre-feet  and  height  between  25  feet  and  40  feet,  the  dam  falls 
into  the  small  category  of  both  criteria  and  is  thus  classified  small  in  size 
according  to  the  Recommended  Guidelines. 


d.  Hazard  Classification  -  SIGNIFICANT  -  If  the  dam  were  breached,  there 
is  potential  for  considerable property  damage  and  loss  of  no  more  than  a  few 
lives.  Three  light  duty  roads  between  the  dam  and  Cox  District  Reservoir  Dam 
about  4600  feet  downstream  would  be  inundated  by  the  pre-failure  flow  and 
further  submerged  by  the  breach  outflow.  The  flood  ,vave  would  overtop  the  Cox 
Reservoir  Dam  by  about  7  feet,  flooding  two  downstream  residences  to  a  depth 
of  3  or  4  feet,  endangering  a  few  lives.  Overtopping  of  this  magnitude  would 
likely  induce  failure  of  the  Cox  Reservoir,  increasing  downstream  flooding 
depth. 


e.  Ownership  -  Woodstock  Aqueduct  Company 

East  Woodstock,  Vermont  05091 
(802)  457-3040 

Owner  Contact: 

Mr.  Robert  W.  Hazen,  V.P. 

Dana  Insurance  Agency 
9  Central  Street 
Woodstock,  Vermont  05091 
(802)  457-1422 

The  dam  was  built  by  its  present  owner. 

f.  Operator  -  Mr.  Avery  Colston 

Woodstock  Aqueduct  Company 
East  Woodstock,  Vermont  05091 
(802)  457-3040 
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PHASE  I  INSPECTION  REPORT 
VONDELL  RESERVOIR  DAM 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  James  W. 
Sewall  Company  nas  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization  and  notice  to 
proceed  were  issued  to  James  W.  Sewall  Company  under  a  letter  of  April  2,  1980 
from  William  E.  Hodgson,  Jr.  Colonel,  Corps  of  Engineers.  Contract  No.  DACW 
33-80-C-0051  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  requiring  correction  in  a  timely  manner 
by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate  effective 
dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  the  headwaters  of  Vondell  Brook 
about  2.5  miles  upstream  from  its  confluence  with  the  Ottauquechee  River  in  a 
rural  area  of  the  Town  of  Woodstock,  County  of  Windsor,  State  of  Vermont.  The 
dam  is  shown  on  the  Woodstock  North  7.5  minute  USGS  Quadrangle  Map  having 
coordinates  latitude  N  43°  37.7'  and  longitude  W  72°  34.3'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam,  constructed  in  1962, 
is  a  zoned  earthfill  enbankment  having  a  total  length  of  aproximately  580 
feet.  A  7  foot  long  reinforced  concrete  overflow  service  spillway  exists  near 
the  left  end  of  the  dam,  and  an  emergency  earthen  overflow  spillway  approxi¬ 
mately  60  feet  wide  is  cut  into  the  left  abutment. 

The  embankment  has  a  top  elevation  of  approximately  108,  is  33  feet  in 
height  above  the  streambed  and  is  12  feet  wide  at  the  crest.  The  upstream 
slope  is  inclined  at  3  horizontal  to  1  vertical.  The  downstream  slope  is 
inclined  at  2  horizontal  to  1  vertical  and  is  provided  with  a  drainage  blanket 
and  toe  drain  system. 

The  structure  containing  the  service  spillway  is  a  reinforced  concrete  box 
pentagonal  in  plan,  four  sides  being  at  approximate  elevation  107.  The  fifth 
side,  the  service  spillway,  has  a  crest  length  of  approximately  7  feet  at  an 
elevation  of  about  102.5.  The  service  spillway  is  ogee  in  cross-section.  The 
service  spillway  outlet  pipe  is  54  inch  reinforced  concrete  192  feet  long  with 
the  upstream  invert  at  approximate  elevation  97. 
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5.5  DAM  FAILURE  ANALYSIS 


Utilizing  the  April,  1978,  "Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs",  the  peak  failure  outflow  with  the  pool 
initially  at  the  top  of  the  dam  (el.  108  assumed  datum)  would  be  approximately 
30,700  cfs.  A  breach  of  the  dam  would  result  in  a  rise  in  stage  of  6.5  feet  at 
a  light  duty  road  crossing  about  3000  feet  downstream  which  would  further 
damage  the  road,  submerged  about  2  feet  by  the  pre-failure  flow.  Further 
downstream,  about  4500  feet  below  the  dam,  a  light  duty  town  road,  overtopped 
2.5  feet  by  the  pre-failure  flow,  would  be  further  damaged  by  a  sudden  3  foot 
increase  in  stage.  A  third  light  duty  roadway  about  4600  feet  from  the  dam 
and  immediately  upstream  from  Cox  Reservoir,  overtopped  about  4.5  feet  by  the 
pre-failure  flow,  would  be  flooded  2  feet  deeper  by  the  breach.  A  1979  Phase 
I  Inspection  Report  for  Cox  District  Reservoir  Dam  VT  00234,  indicates  the  Cox 
Dam  would  be  overtopped  0.6  feet  by  a  test  flood  of  550  cfs.  The  routed 
Vondell  Dam  failure  flow  of  8100  cfs  would  cause  overtopping  of  the  Cox  dam, 
by  about  7  feet,  and  downstream  flooding  of  two  residences  to  a  depth  of  3  or 
4  feet  and  a  possible  loss  of  lives.  This  magnitude  of  overtopping  would 
likely  fail  the  Cox  dam,  increasing  the  magnitude  of  downstream  flooding. 
Because  of  the  potential  for  loss  of  a  few  lives  and  the  considerable 
downstream  damage  which  would  ensue  from  a  breach  (primarily  downstream  of  Cox 
Dam),  Vondell  Reservoir  Dam  is  classified  as  a  "Significant  Hazard"  dam. 
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SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  VISUAL  OBSERVATION 


The  visual  inspection  did  noi  disclose  any  immediate  stability  problems; 
however,  the  following  potential  structural  concerns  were  noted: 

1.  The  trench  excavated  at  the  downstream  toe  of  the  dam  could 
result  in  seepage  conditions  leading  to  internal  erosion  of  the 
dam  if  the  trench  is  allowed  to  remain  open. 

2.  Ruts  on  the  slopes  and  crest  of  the  dam  and  on  the  right 
training  wall  of  the  emergency  spillway  are  potential  sources  of 
erosion  due  to  surface  runoff. 

3.  The  roots  of  the  trees  growing  on  the  right  training  wall  of  the 
emergency  spillway  could  lead  to  internal  erosion  of  the  dam  if 
continued  growth  of  the  trees  is  permitted. 

4.  Trees  and  bushes  growing  in  and  overhanging  the  spillway  and 
outlet  channels  could  restrict  the  flow  of  water  discharged  into 
the  channels. 

5.  Continued  cracking  and  spalling  of  the  concrete  of  the  inlet 
structure  could  endanger  its  stability. 

6.  Location  of  the  valve  boxes  on  the  downstream  slope  indicates  a 
pressure  conduit  condition  through  the  impermeable  core  of  the 
dam,  an  undesirable  and  potentially  hazardous  situation  as  there 
would  be  no  way  to  control  a  pipeline  leak  occurring  within  the 
dam. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 


No  original  design  and  construction  data  are  available  for  the  dam. 

6.3  POST-CONSTRUCTION  CHANGES 


The  trench  at  the  downstream  toe  of  the  dam  was  excavated  after  the 
construction  of  the  dam. 

6.4  SEISMIC  STABILITY 


The  dam  is  located  in  Seismic  Zone  2,  and  in  accordance  with  the  recom¬ 
mended  Phase  1  guidelines  does  not  warrant  seismic  investigation. 
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SECTION  7:  ASSESSMENT.  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 


a.  Condition  -  Based  upon  the  visual  inspection,  the  dam  is  judged  to  be 
in  good  condition. 

b.  Adequacy  of  Information  -  Due  to  the  lack  of  design  and  construction 
data  for  this  dam,  the  assessment  of  safety  is  based  solely  on  the  visual 
inspection. 

c.  Urgency  -  The  remedial  measures  and  recommendations  presented  below 
should  be  implemented  by  the  owner  within  1  year  after  receipt  of  this  Phase  I 
Inspection  Report,  except  as  noted  in  Section  7.3. 

7.2  RECOMMENDATIONS 


The  owner  should  engage  a  qualified  registered  engineer  to  provide  tech¬ 
nical  assistance  as  follows: 

a.  Investigate  the  causes  of  concrete  cracking  on  the  inlet  structure  and 
to  design  corrective  measures. 

b.  Design  a  means  whereby  the  pressure  conduit  through  the  dam  core  may 
be  eliminated. 

c.  Supervise  removal  of  trees  within  25  feet  of  the  toe  of  the  dam  and 
the  backfilling  of  areas  thus  excavated  with  suitable  material. 

d.  Inspect  the  emergency  spillway  for  evidence  of  erosion  annually,  and 
following  each  major  discharge  event. 

The  owner  should  implement  all  recommendations  by  the  engineer. 

7.3  REMEDIAL  MEASURES 


a.  The  trench  excavated  at  the  downstream  toe  of  the  dam  should  be  back¬ 
filled  with  the  excavated  material  upon  receipt  of  the  report  by  the  owner. 

The  material  should  be  placed  and  compacted  in  lifts. 

b.  The  ruts  on  the  slopes  and  crest  of  the  dam  and  on  the  right  wing 
wall  of  the  emergency  spillway  should  be  backfilled  and  the  areas  reseeded, 
upon  receipt  of  the  report  by  the  owner.  Formation  of  ruts  should  be  avoided 
in  the  future. 

c.  Bush  and  tree  growth  on  the  embankment  and  within  25  feet  of  the 
downstream  toe  should  be  cut,  and  new  growth  cut  every  two  years. 

d.  A  program  of  annual  technical  inspection,  with  repairs  as  necessary, 
should  be  instituted  by  the  owner. 

e.  A  formal  downstream  warning  system  to  be  implemented  in  the  event  of 
an  emergency  at  the  dam  should  be  developed  by  the  owner. 
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f.  A  formal  program  of  operation  and  maintenance  procedures  should  be 
instituted  and  fully  documented  to  provide  accurate  records  for  future 
reference. 

7.4  ALTERNATIVES 


This  study  has  identified  no  practical  alternative  to  the  above  recommen¬ 
dations. 
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WOODSTOCK  AQUEDUCT  COMPANY 

WOODSTOCK  VERMONT 


EDWARD  G.  WELCHMAN,  frcsidcnt 
GEORGE  C.  BROCKWAY.  VICE  PRC*. 
F.  6.  BILLINGS.  JR.  •ECRCTARY 


March  5,  1862 


n 

\ 

1 


\ 


Water  Conservation  Board 
State  of  Vermont 
State  Office  Building 
Montpelier,  Vermont 

Dear  Sirs: 

We  enclose  our  application  for  the  Construction 
Permit  for  a  Dam  with  a  copy  of  the  letter  which  we 
sent  to  the  Selectmen. 

Through  the  drought  that  Woodstock  had  last 
summer  it  is  imperative,  as  soon  as  we  can  start  in  the 
spring,  to  let  out  this  contract  in  order  to  procure 
additional  water  facilities.  Therefore,  our  plea  to  hold 
your  Hearing  as  soon  as  possible  in  order  to  help  us 
expedite  the  rendering  of  this  contract. 


Your  cooperation  in  this  matter  will  be  greatly 
appreciated,  and  thanking  you,  remain 

Yours  very  truly, 

Woodstock  Aqueduct  Company, 


EGW:FM 


I 
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IKVITATIOli’  TO  BID 


April  2? p  1962 


Scaled  Fropcii'il  auaressed  to  The  VJoodstoo'c  Aqucd'.’.ct  Company^ 
Wcodatcck,  V2i‘n:o;!t  ouvering  thj  vrorh  rociuired  for  comtructicn 
of  tlv3  Vondell  '{oe.’rvoir  dara  v?lth  acso''.i  itcd  sti’ucture^ ^  to-=' 
gether  v;lth  a  bid  bond  In  tho  amount  of  I'ivo  porcent  of  the 
total  bid,  will  be  reoelved  at  the  office  of  the  corporation 
in  Woodstockp  Vermont  until  2^30  P.-Ii,  c)i  May  16,  I962 

and  at  that  time  and  platio  will  be  publloly  oponod  and  read 
eloudo 


The  project  consists  of  construction  of  a  rolled  carthflll  dam 
requiring  appronlnately  23^000  cubic  yanis  of  earthfill, 
.166  feat  of  8"  cast  iron  pipe,  210  feet  of  54" 

dlamster  reinforced  concrete  pipe  for  a  service  spillway,  to-' 
gether  v.'ith  such  o’-.hc'.’  worV:  as  st ripping,  clearing,,  excavatln 
concrete  work,  ral'-jea,  and  other  item:!  to  result  in  a  coaplet 
operating  daci  as  shown  on  tluj  dr'awlngu. 


Contract  DeevnentSp  specifications,  and  plans  for  the  propoecd 
work  may  bo  examined  at  tho  office  of  The  Oratlot  Engineering 
Corapany,  39  Central  Street,,  Wcodstock,  Vermont  and  at  the  ; 
office  of  the  !•%  W.,  Dodge  Corporation  in  Manchecterp  Nevf 
HaQp:;hlreo  Copiee  07’  these  DocumentG  may  be  obtained  fron 
The  Gratiot  Engineering  Company  upon  payment  of  ten  dollars 
(i$10„00)  for  eoch  set;.  This  deposit  will  be  refunded  If  the 
Documents  are  returned  iii  good  condition  v.O.thin  five  days 
after  the  opening  of  bldSo 


TrB  OR-iTICT  ENGINEERING  COhPlNY 
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J.  »etor  Gratiot 


a? 
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June  5,  1962 


Mr*  Franklin  S.  Billings,  Jr« 

Attorney  at  Law 
The  Green 

Woodstock,  Vertnont 
Dear  Bill: 

Agreeable  to  our  previous  discussions,  this  office  has  reviewed 
a  set  of  plans  and  specifications  for  the  Vondell  Dam  and  Reservoir 
as  submitted  on  May  15,  1962.  These  plans  and  specifications  were 
found  to  contain  the  additions  and  corrections  that  were  requested 
by  this  office*  Accordingly,  we  have  stamped  this  set  of  drawings 
and  specifications  as  ’’Approved”,  thereby  making  them  the  official 
set  for  the  construction  of  this  project.  Should  the  engineer  find 
It  desirable  or  necessary  to  deviate  from  these  plans  and  spec! f ications , 
proper  clearance  in  writing  should  be  obtained  from  this  office  before 
such  changes  are  made  a  part  of  the  project* 

With  best  wishes,  I  am. 

Sincerely, 


RVTimls 

Enc*  t  set  plans 

1  **  specifications 


Reinhold  W.  Thieme,  P*  E* 

Comal S8 loner  of  Water  Resources 
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Water  Resources  Board 
State  Office  Building 
Montpelier,  Vermont 

ATTENTION:  Mr«  Relnhold  Thieme,  Commissioner 


Re :  Vondell  Reservoir 

Woodstock  Aqueduct  Co. 
Change  Order  jfl 


Gent lemen : 


We  attach  description  and  one  set  of  drawings  affected 
by  this  change  on  subject  job. 

The  change  In  length  of  the  service  spillway  as  re¬ 
sulted  from  a  recent  field  check  of  the  profile.  In¬ 
stallation  of  the  slab  footing  under  this  spillway 
Inlet  was  made  necessary  by  failure  to  find  ledge  as 
expected. 


We  respectfully  request  that  the  changepahown  be 
approved  by  your  office  as  modlf Icatlony t^o  the  Of’lglnal 
approved  set  of  documents. 


THE  GRaT  JEERIRG 


JPG: JJ 

cc:  Woodstock  Aqueduct  Company 


p\iy  y\u\s, 


T\ter  Gt'atiot,  P.E, 


attachment 
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Scptcxaber  6,  1962 


J.  Peter  Gratiot,  P.  E. 

The  Gratiot  Engineering  Company 
39  Central  Street 
Woodstock,  Venront 

Re:  Vondcl 1  Rcscrvol r 

Voodstock  Aqueduct  Co, 

Chflnr.e  Order 

Dear  Mr.  Gratiot: 

Your  letter  of  September  4th  enclosing  a  description  and  one 
set  of  drawings  affected  by  the  change  on  the  referenced  Job  is 
hereby  acknowledged* 


Mr*  Ccruttl,  Hydraulic  Engineer  for  this  office,  has  rovieued 
]  this  Change  Order  and  advises  me  that  the  changes  arc  satisfactory* 


Approval  of  this  office  is  hereby  given  for  Change  Order  #l  on 
,v the  referenced  project,  said  change  as  described  In  your  letter  of 
,  September  4th  and  as  shown  on  the  modified  drawings  furnished  there¬ 
with*  May  I  suggest  that  an  additional  copy  of  the  specification  or 
:  description  and  a  set  of  drawings  be  sent  to  this  office  so  that  they 
^  might  be  stamped  ’'approved**  and  becocoe  part  of  the  record  of  the 
-  Woodstock  Aqueduct  Coirpany*  •  ,  .  ; 

•;  '  Sincerely, 


;k -V  . 

Rcinhold  W.  Thieme,  P*  £• 

RVIicis 

Comcnlssioner  of  Water  Resources 

Hr*  Edward  0.  Welchman,  President 
The  Woodstock  Aqueduct  Company 
Woodstock,  Vermont 

Be: 


Dear  Ed: 


This  morning  Mr,  Hazen,  Mr*  Purapelly  and  I  visited  the  Von- 
dell  dam  to  check  It  for  settlement.  On  November  29,  1962 
we  had  set  five  pipes  along  the  top  of  the  dam  to  use  as 
reference  points. 

This  morning's  measurements  Indicate  that  the  earth,  where 
exposed  through  snow,  and  the  pipes  have  moved  upward 
approximately  1", 

We  consider  the  above  Increase  In  ground  height  consistent 
with  the  fact  that  all  but  the  top  few  feet  of  the  dam  were 
placed  with  a  degree  of  compaction  In  excess  of  that  normally 
obtained  (  and  In  excess  of  what  we  specified)  with  the 
result  that  there  Is  apparently  no  actual  settlement  but 
only  a  small  amount  of  frost  heave  showing  up. 

We  ha«e  discussed  this  matter  with  Mr.  Ceruttl  of  the 
Department  of  Water  Resources  and  he  and  I  are  In  agreement 
that  It  will  be  entirely  In  order  to  start  Impounding  some 
water  behind  the  dam. 


Since  the  top  foot  of  fill  has  not  been  placed  on  the  dam 
you  should  not  pei^lt  the  dam  to  fill  to  normal  spillway 
height  and  It  Is  recommended  that  the  water  level  be  main¬ 
tained  at  about  i  to  j/k  of  the  design  depth  In  order  to 
allow  some  additional  storage  In  the  event  of  a  severe 
storm. 


1 

I 


Mr,  Edward  0,  Welchman,  President 
The  Woodstock  Aqueduct  Company 
Woodstock,  Vermont 


Be: 


Dear  Ed: 


We  have  not  heard  anything  from  the  Water  Resourced  Board 
regarding  our  request  for  permission  to  raise  the  water  level 
to  spillway  elevation. 


Since  making  our  verbal  request  to  the  Water  Resources  Board 
we  have  taken  the  transit  up  to  the  dam  and  have  picked  up 
some  detail  elevation  data.  It  appears  that  there  has  been 
no  significant  settlement  on  the  dam.  We  had  driven  some 
Iron  pipes  about  4  feet  Into  the  earth  on  the  back  aide  of 
the  crest  at  five  places  and  those  pipes  show  elevation 
changes  from  1/10  foot  of  settlement  at  two  locations  to 
1/10  foot  of  increase  In  elevation  at  two  locations  and 
substantially  no  change  at  the  other.  The  dam  appears  to  be 
In  good  condition  but  there  Is  at  station  4  plus  42  approxi¬ 
mately  a  low  point  with  an  elevation  only  2.6  feet  above 
service  spillway  crest.  This  puts  the  top  of  the  dam  at 
this  location  at  about  the  elevation  of  the  water  for  our 
design  flood  condition.  In  my  opinion  It  Is  not  wise  to 
let  the  water  come  up  to  the  spillway  elevation  until  Hr, 
Sailer  has  completed  his  earthwork  on  the  top  of  the  dam. 
Therefore,  until  such  time  as  Mr,  Sailer  can  complete  his 
earthwork  It  Is  my  recommendation  that  the  water  level  be 
maintained  at  an  elevation  not  higher  than  3  feet  below  the 
service  spillway  elevation.  When  Mr.  Sailer  has  completed 
his  earthwork  we  can  ask  the  State  to  make  an  Inspection 
and  at  that  time  we  con  raise  the  water  up  to  the  spillway. 
In  the  meantime  please  keep  sufficient  outflow  to  balance 
the  Inflow  and  maintain  the  water  level  as  indicated  above. 


Water  Resources  Board 
State  Office  Building 
Montpelier,  Vermont 


Gentlemen; 


Re;  Certificate  of  Completion 
Vondell  Reservoir 
Woodstock  Aqueduct  Comoanis 
VJoodstock.  Vermont 


This  Is  to  Inform  you  all  work  required  In  connection  with 
the  construction  of  subject  reservoir  has  been  completed 
as  of  this  date  and  that  all  parts  of  this  work  have  been 
executed  In  conformity  with  our  designs  and  under  our 
general  supervision. 


I 


VER'-'OrJT  DCPARTMP’IT  OF  'J^TPR  R’^POI/RCFS 


■  y 


IMFOR.‘'ATIO'^  S''PET 


A^yTr/, 


Cu^oUjC/  ^ ) 

Name  of  Town _ 

Owner  /f/-,  .  ■_  of  Stream  -r^^/L 

Address  ^  _ Classification _ _ 


U.S.G.S.  Coordinates:  Lat. 


'•a'?'  4? 


Lona. 


3^'  !? 


U.S.G.S.  Fan  ,l/'/.C^^'''~^Aeri.a.l  "^hoto^  fr -  &  ^ 

U.S.G.S.  Kiev.  ?  Spillway _ _ 

Total  Lenqth  of  Pam 


iYo  ' 


_Crest  ’^idth  of  Fmeraency  ' 

Snillwav 


Nidth  of  Too 


JjJ- 


”axiinum  Height 


33  ' 


Soillway  Capacity:  Principal_ 
Pond  Area _ /  u.  o.<'it^^ 


Fmeraencv 


Orainaae  Area 


Pond  Vol\.vme:  TTormal  ^Jater  Level<//?^  Desion  Hiah  'fater  Level _ 

Maximum  Water  Depth:  Normal  Water  Level  Desicn  Hioh  Water  ^y' 


Level 


Storaqe  before  Em.erqencv  Snillwav  is  Tised 

Use  of  Reservoir _ 

Description  of  Dam;  ^ 


th^ 


iA 


Description  Of  Spillway  (s)  :  (k^  ^  j-V 


Desiqned  by 

“7  V 

Hearinq  Date _ CCfiA^  ^  ((jc- 

Additional  Remarks; 


-c-f/ 


_Year  Ruilt_ 
Order  Date 


'7<i^ 


-/■ 
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VONDELL  RESERVOIR  DAM 


EXISTING  PLANS 


On  file  with  the  Vermont  Department  of  Water  Resources: 

1.  Woodstock  Aqueduct  Co. 

Vondell  Reservoir 

Gratiot  Engineering  Co.,  Woodstock,  Vermont 

Owg.  0-3  General  Arrangement,  May,  1962 

Dwg.  D-4  Stripped  Foundation  Plan  and  Sections,  May,  1962 

Dwg.  D-5  Outlet  Works  -  Details,  May,  1962 

Dwg.  D-6  Service  Spillway  Details,  May,  1962 

Dwg.  D-7  Miscellaneous  Details,  May,  1962 
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VONOELL  RESERVOIR 


PLAN 


U.  S  ARMY  ENGINEER  DIV.  NEW  ENGLAM) 

CORPS  Of  fNGiNEERS 
'  V8W_THAM,  MASSACHUSETTS 


JAMES  W  SEWAU  COMPANY 


V«t  tM<f«  ltr«( 

•U  hw  «»  KUI 


NATKMAt  PHOORAM  OF  MSFCCTtON  QF  NON-FEDCKAt  CAMS 

VONOELL  RESERVOIR 

WOOOSTOCK,  VT 


APPENDIX  B 


ENGINEERING  DATA 


( 


\mm 


APPENDIX  C 


DETAIL  PHOTOGRAPHS 
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APPENDIX  D 

HYDRAULIC/HYDROLOGIC  COMPUTATIONS 
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(11)  Emergency  Spillway  Inlet  Channel;  Service  Spillway  in 
Right  Background 


U5.ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


Vondel 1  Reservoir  Dam 


VT  00160 


Woodstock,  Vermont 


^ust  5,  1980 


{ 


I 


1 


(5)  Crest  of  Dam  from  Left  Abutment 


(6)  Valve  Chamber  and  Valve  Boxes  on  Downstream  Slope  of  Dam 


U.S.ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 

JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


Vondej]  Reservoir  Dam 
VT  00160 _ 

Woodstock,  Ve rmont 
August  5>  1980  ~ 
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PRELIMIKARY  QJ1DA>^CE 


TOR  ESTIKMING 
KAXTKUM  PROBABLE  DISCHAJ^GES 

IN 

PHASE  I  DAH  SAFETY 
INVESTIGATIONS 


New  Englrnd  Division 
Corps  of  Engineers 


March  1978 
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V  * 

MAXIMJK  PROBABLE 

FLOOD  INFLOWS 

* 

NED  RESERVOIRS 

Proiect 

•  S 

D.A. 

MPF 

(cfs) 

(sq,  mi.) 

cfs/sq-  mi. 

1. 

Hall  Meadov  Brook 

26.600 

17.2 

1,546 

2. 

East  Branch 

15,500 

9.25 

1,675 

3. 

Thoroast on 

158,000 

97.2 

1,625 

4.  . 

Northfield  Brook 

9,000 

5.7 

1,580 

5. 

Black  Rock 

35,000 

20.4 

1,715 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

7. 

Hop  Brook 

26,400 

16.4 

1 .610 

8, 

Tally 

47,000 

50.0 

940 

9. 

Earre  Falls 

61,000 

55.0 

1,109 

10. 

Conant  Brc*ok 

11,900 

7.8 

1,525 

11. 

Knightville 

160,000 

162.0 

987  - 

12. 

Littleville 

98,000 

52.3 

1 ,870 

13. 

Colebrook  River 

165,000 

118.0 

1,400 

14. 

Mad  River 

30,000 

18.2 

1 .650 

15. 

Sucker  Brook 

6,500 

3.43 

1,895 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994  ' 

19. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Townshend 

228,000 

106.0(278  total)  820  1 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

057 

23. 

Birch  Hill 

88,500 

175.0 

505 

24. 

East  Brimfield 

73,900 

67.5 

1,095 

25. 

Wes tville 

38,400 

99.5(32  net) 

1,200 

26. 

West  Thompson 

85,000 

173.5(74  net) 

1,150 

27. 

Hodges  Vi  11  age 

35,600 

31.1 

1,145 

* 

28. 

Buf  f umvill e 

36,500 

26.5  ■ 

1,377 

29. 

Mansfield  Hollou 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

31. 

Franklin  Falls 

210,000 

1000.0 

210 

32. 

B1 ackua t er 

66,500 

128,0 

520 

33. 

I^opkinton 

135,000 

426.0 

316 

34. 

Everett 

68,000 

64.0 

1,062 

35. 

Mac Dowel 1 

36,300 

44  .0 

825 

1, 

f  * 

4^ 

• 

KOCI>tUM  PR03A3LE  >X_OV?S 
BASED  ON  _TV.aC~E  THE 
STAM3ARD  EEOJF.CT '}XOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 
(cfs/ sq. 

1. 

Pawtuxet  River 

19,000 

200 

190 

2. 

Kill  River  (R. I .) 

8,500 

3^ 

500 

3i. 

Peters  River  (R.I.) 

3,200 

13 

490 

4. 

Kettle  Brook 

8,000 

30 

530 

5. 

Sudbury  River. 

11,700 

86 

270 

6. 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7. 

Charles  River. 

6,000 

184 

65 

8- 

Blackstone  River. 

43,000 

416 

200 

9. 

Quinebaug  River 

55,000 

331 

330 

AU  AtS6  941  NAIIONAL  PROGRAM  FOR  lN$PECItOM  OF  NQN-FEDERAL  DAMS  %f  % 

VONDELl  RESERVOIR  DAM..IU)  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  DIV  OCT  00 

unclassified  13/13  Nl 


7n  ^  5  0  1 00  500  1000 

DRAINAGE  AREA  IN  SQ.  MILES 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


INFLOW 


Qpi 


Qp  3 


Qp  2 


OUTFLOW 


STEP  1;  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
”Qpi”. 

b.  Determine  Vo  1  u  m  eofSurcharge 
(STO RiJ  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19’*,  Therefore: 


Qp2  =  Qpi  x  |l 


_  STORi 


STEP  3:  a.  Determine  Surcharge  Height  and 
;’ST0R2”  To  Pass  ”Qp2’' 

•  •  .  V*  .  •  \ 

b.  Average  ’’STORi”  and  ’’STORz**  and 
Determine  Average  Surcharge  and 
Resulfin’g  Peak  Outflow  ”Qp3”. 


hi 


“rule  of  thumb"  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
DETERMINE  PEAK  FAILURE  OUTFLOW  (Op]). 

'  QP,  =  YoH  ‘ 

VVb=  breach  width  -  SUGGEST  VALUE  NOT  GREATER  THAN  40X  OF  DAM 
.  LENGTH.  ACROSS  RIVER  AT  MID  HEIGHT. 

Yp=  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qpj)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^)  IN  REACH  IN  AC-FT.  (NOTE:  IF  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp^. 

OpjITRIAL)  «  Qp,  1 1 ) 

'  C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V^  AND  V2  AND  COMPUTE  Qp2. 

.  pi>,  •  Op,  1 1  -  Y* ) 

STEP  5:  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4.  •  • 

0  • 


STEP  h 
STEP  2; 
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